Anions play an important role in a wide range of chemical and biological processes, and considerable attention has been focused on the design of host molecules that can recognize and sense anion species selectively through the naked eye, electrochemical, and optical responses.
1,2 Recently it has been reported that the optical anion receptors could be developed with aromatic moieties such as anthracene, anthraquinone, pyridinium and naphthalene. [3] [4] [5] [6] [7] Those chemosensors are constructed according to the receptor-chromophore general binomial, which involves the binding a specific anion substrate with receptor sites and a chromophore responsible for translating the receptor-anion association into an optical signal. This variation can be related to either structural or conformational changes in the receptor structure when a complex is formed or to the formation of a charge transfer complex. [8] [9] [10] [11] As one type of important receptors, urea groups have been suited as fluorescent and color change receptors of anion sensors based on the hydrogenbonding mechanism. 12 By developing a relatively simple urea derivative from naphthalene moiety, the fluoride selective receptor for fluorescence has been reported in our group, 13 which gave a unique fluorescence peak in the presence of fluoride ions. Also a following investigation have produced the several visible colorimetric fluoride ion sensors by introducing nitrophenyl and azo groups at the urea moiety. 
Results and Discussion
Anion binding sites in naphthalene urea derivatives are in the area of urea groups, which provide the positive dipole due to the N-H protons. Anions bind at the urea N-H protons by the ion-dipole interaction. The magnitude of the positive dipole primarily determined the anion binding strength. The electronic factor on urea N-H protons can be influenced from the R and X groups on receptor. Electronically R groups can affect H b protons, on the other hand X group can influence the H a protons more easily. By varying R groups 12 receptors (1-12) were prepared and two more receptors (13, 14) were synthesized by nitrating ligand 2.
Synthesis. Ligands 1 to 12 were synthesized from the reaction of 1,8-diaminonaphthelene and the corresponding isocyanates in high yield. The urea ligands can be easily confirmed the structure from 1 H NMR spectrum of the ligands such as that the phenyl urea ligands shows two characteristic singlets at around δ 8-9 ppm for the two different urea N-H protons and butyl urea (2) shows a triplet at δ 5.6 ppm for the N-H protons connecting to butyl group. H NMR spectrum shows two singlets at δ 9.78 and 8.58 for the two urea N-H protons connected to the naphthalene and two triplets at δ 7.14 and 6.58 for the two urea N-H protons connected to the butyl group. Also, aromatic proton peaks of naphthalene were appeared as four doublets and one triplet at δ 8.25 and 7.64 as expected from the mononitronaphthalene structure.
Binding Properties. were determined from the EQ NMR. 15 Electron withdrawing groups such as chloro, fluoro, nitrophenyl strengthen the anion binding from the development of more positive charge on N-H protons by pulling electron to urea group. Binding constant increase from 4,070 for 1 to 22,090 for 4 as can be seen in Table 1 . A similar increase was observed for the ligands 6, 10 and 11 as expected. Ligands 13 and 14 which possess the nitro groups in the naphthalene moiety could influence the N-H protons, thus expecting high binding constant, but unfortunately due to the bad solubility of the ligands, K a could not be available. A qualitative investigation of binding constants from UV suggests a small increase the anion binding indicating that the N-H a protons which could be influenced directly from naphthalene ring is less effective for participating the anion binding due to the geometric reason.
On the other hand, electron donating groups such as butyl, methylphenyl and methoxyphenyl weaken the anion binding from the development of less positive charge on N-H protons by donating electron to urea group. Binding constant decreases from 4,070 for 1 to 2,870 for 2 as can be seen in Table 1 C and stirred at the room temperature for 24 hours. The residue was treated with 5% HCl 100 mL. The precipitate was washed with CHCl 3 (100 mL) and filtered to give 0. 
